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(57) ABSTRACT 
A radio receiver for receiving an existing analog broadcast 
and a terrestrial digital radio broadcast transmitting digital 
signals, the receiver having a plurality of antennas 11a, 11b, 
and composed of a diversity receiver 12 for receiving terres 
trial digital radio broadcasts by antenna switching; and a 
controller 21 for disabling diversity reception When the num 
ber of receivable broadcasting stations acquired by station 
selection operation is a predetermined number or more. 

See application ?le for complete search history. 6 Claims, 5 Drawing Sheets 
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RADIO RECEIVER 

TECHNICAL FIELD 

The present invention relates to a radio receiver Which 
receives a terrestrial digital radio broadcast that simulta 
neously transmits an analog broadcast and digital signals by 
using the frequency of already-existing analog broadcasting, 
and Which is particularly suitable for use in a vehicle. 

BACKGROUND ART 

In a vehicle radio receiver included in radio receivers, to 
reduce the effects of the fading caused by the movement of a 
vehicle and secure the ability of the radio to receive analog 
broadcasting, diversity reception that selects an antenna 
Which is in the best receiving condition from among a plural 
ity of antennas is in Widespread use. 

HoWever, the main reasons of the noise and the distortion 
of a received sound include multipath interference. The mul 
tipath interference is caused by the mutual interference of a 
plurality of signals propagating through different routes from 
a transmitter of a broadcasting station to reach an antenna. For 

example, a direct Wave directly reaching thereto from a trans 
mission antenna and some re?ected Waves are superimposed 
on each other, and the phase differences therebetWeen and the 
like extremely reduce the signal intensity of the received 
signal. Depending on the differences of path length betWeen 
the received Waves, if the difference of path length is small, a 
multipath interference Wave having a short delay time reaches 
the antenna, and if the difference of path length is large, a 
multipath interference Wave having a long delay time reaches 
thereto. 

The level of multipath interference varies depending on 
geographical and building conditions. Particularly in an 
urban area Where high-rise buildings stand side by side along 
both sides of a road, a broadcast Wave propagates along a 
road, and is re?ected by high-rise buildings to generate 
re?ected Waves having a short delay time. Therefore, When a 
large number of multistory buildings stand, a broadcast Wave 
contains a lot of received signals With a short delay time. 

Since a vehicle moves in such a changing radio Wave 
environment during the running thereof, there may easily 
occur ?uctuations in the electric ?eld strength more fre 
quently in a short time. Therefore, an antenna sWitching for 
selecting an antenna existing in the best receiving condition 
may easily occur frequently. 
On the other hand, in recent years, terrestrial digital radio 

broadcasting is populariZed, Which simultaneously transmits 
analog and digital signals using the frequency of existing 
AM/FM analog broadcasting. In North America, about 1700 
or more broadcasting stations have started the hybrid broad 
casting by an IBOC (In-Band On-Channel) method, or are 
getting ready for sending. The hybrid broadcasting can use 
the same frequency as that of the existing analog broadcast 
ing, different from the terrestrial digital radio broadcasting of 
Japan, and thus a broadcasting station need not afresh prepare 
a frequency for digital broadcasting. A radio receiver using a 
conventional analog method can receive existing broadcast 
ing, and at the same time a hybrid radio receiver capable of 
receiving digital broadcasting can also receive digital one. 

Incidentally, in a hybrid radio receiver capable of receiving 
the hybrid broadcasting using the above IBOC method, it is 
knoWn that in performing antenna sWitching While receiving 
digital broadcasting, "out-of-synchroniZation” in digital 
demodulation occurs by the phase difference betWeen the 
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2 
sWitched antennas. Particularly in an urban area, there fre 
quently easily occurs the "out-of-synchroniZation” by the 
antenna sWitching. 

In order to avoid the reduction of the ability for receiving 
the hybrid broadcasting using the above IBOC method due to 
the "out-of-synchroniZation,” an IBOC broadcasting receiver 
in a related art is knoWn, Which controls diversity reception to 
be disabled When it is judged that an IBOC broadcast Wave 
exists based on a demodulation result (for example, see Patent 
Document 1). 

PRIOR ART DOCUMENTS 

Patent Documents 

Patent Document 1: JP-A-2004-349805 

SUMMARY OF THE INVENTION 

According to the technique disclosed in Patent Document 
1 described above, the IBOC broadcasting receiver controls 
diversity reception to be enabled upon receiving an existing 
analog broadcast and controls diversity reception to be dis 
abled upon receiving an IBOC broadcast, thus obtaining the 
optimum receiving environments for receiving the existing 
analog broadcast and the IBOC broadcast, respectively. 

HoWever, the above-discussed sWitching betWeen the 
diversity receptions depends on a demodulation result, and 
the magnitude of the number of receivable broadcasting sta 
tions is not re?ected. Thus, for example, the in?uence of 
multipath interference at the time of running in an urban area 
is not considered, and the receiver cannot be adaptable to 
reception environment changing in real time. Further, since 
the diversity reception discussed above is sWitched self-con 
trolled, a user’s intention is not re?ected, Which is a problem 
also in customer convenience. 
The present invention has been made to solve the above 

mentioned problems, and an object of the present invention is 
to provide a hybrid radio receiver Which enables diversity 
reception to be controlled With high ?exibility, and is excel 
lent in convenience. 

In order to solve the above-discussed problems, the hybrid 
radio receiver according to the present invention is a hybrid 
radio receiver for receiving an existing analog broadcast and 
a terrestrial digital radio broadcast transmitting digital signals 
by using the frequency of the analog broadcast, the receiver 
having a plurality of antennas, and including: a diversity 
receiver for receiving terrestrial digital radio broadcasts by 
antenna sWitching; and a controller for disabling diversity 
reception When the number of receivable broadcasting sta 
tions acquired by a station selection operation is a predeter 
mined number or more. 

According to the present invention, a hybrid radio receiver 
can be provided, Which enables the control of diversity recep 
tion With high ?exibility, and is excellent in convenience. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing a con?guration of a 
radio receiver in accordance With a ?rst embodiment of the 
present invention. 

FIG. 2 is a ?oWchart shoWing an operation of the radio 
receiver in accordance With the ?rst embodiment of the 
present invention. 

FIG. 3 is a table shoWing an example of data structure of 
memory of receiving stations of the radio receiver in accor 
dance With the ?rst embodiment of the present invention. 
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FIG. 4 is a block diagram showing a con?guration of a 
radio receiver in accordance with a second embodiment of the 
present invention. 

FIG. 5 is a table showing an example of table structure 
illustrating the criteria for j udgment on the diversity reception 
control of the radio receiver in accordance with the second 
embodiment of the present invention. 

FIG. 6 is a ?owchart showing an operation of the radio 
receiver in accordance with the second embodiment of the 
present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings in 
order to explain the present invention in more detail. 

First Embodiment 

FIG. 1 is a block diagram showing a con?guration of a 
hybrid radio receiver (hereinafter, referred to as an HD radio 
receiver) in accordance with a ?rst embodiment of the present 
invention. 
As shown in FIG. 1, the HD radio receiver in accordance 

with the ?rst embodiment of the present invention is com 
posed of antennas 11a, 11b, a diversity receiver 12, a front end 
13, an FM detector 14, a multiplexer (MPX) demodulation 
circuit 15, a PLL (Phase Locked Loop) circuit 16, a reception 
quality detecting section 17, an IBOC decoder 18, a blend 
section 19, a DA converter (DAC) 20, a controller 21, and a 
receiving station memory 22. 

In the arrangement of the HD radio receiver described 
above, the HD radio broadcasting waves received by the 
antenna 1111 are sent to the front end 13 through the diversity 
receiver 12, and after a desired station has been selected by 
the front end, the wave is converted into a wave of interme 
diate frequency (IF). Further, the frequency signal converted 
into IF by the front end 13 is AD-converted by an AD (Ana 
log/Digital) converter (not shown), and is supplied to the FM 
detector 14 and the IBOC decoder 18. The front end 13 is 
arranged to be controlled by the PLL circuit 16 including a 
programmable divider, and perform station selection opera 
tions by a frequency division ratio being set by the controller 
21. 

Detection outputs of the FM detector 14 are supplied to the 
MPX demodulation circuit 15, and are separated into signals 
of R (right) and L (left) channels in the case of stereophonic 
broadcasting. 

The IBOC decoder 18 demodulates the signals in an IBOC 
mode. The IBOC decoder contains well-known functional 
blocks such as OFDM (Orthogonal Frequency Division Mul 
tiplexing: orthogonal frequency division multiplexing) 
demodulation 18a, digital encoding 18b, an audio decoder 
180 for performing demodulation including audio compres 
sion and decoding, of the received signals, and the like. Audio 
data to be decoded and generated here is inputted to the blend 
section 19. 
The blend section 19 blends the received sound of the 

analog broadcast wave sent through the MPX demodulation 
circuit 15 (hereinafter, referred to as analog received sound) 
and the received sound of the digital broadcasting wave sent 
through the IBOC decoder 18 (hereinafter, referred to as 
digital received sound) and outputs the blended sound to the 
DAC 20. 

The controller 21 is composed of a microcomputer with 
built-in memory, for instance, and by the programs recorded 
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4 
in the memory being read out one by one and run by the 
microcomputer, the controller controls the blend section 19 
such that, based on a signal-to-noise ratio (S/N) indicating the 
degree of degradation of the audio signal outputted from the 
reception quality detecting section 17; received electric ?eld 
strength (RS SI: Received Signal Strength Indication); and the 
processing result of the OFDM demodulation 18a outputted 
from the IBOC decoder 18, if the OFDM demodulation is 
possible, the digital received sound is outputted from the 
blend section 19, and if the OFDM demodulation is impos 
sible, the analog received sound is outputted from the blend 
section 19. 

Starting from power activations, or operations by a user to 
a SEEK button allocated in an operating section (not shown), 
the controller 21 also controls the PLL circuit 16 to perform 
tuning operation while changing the frequency, and stores the 
frequencies selected as receivable broadcasting stations and 
information such as the names of the broadcasting stations or 
the like in the receiving station memory 22. 

Further, when the number of receivable broadcasting sta 
tions acquired by the station selection operation is a prede 
termined number or more, the controller 21 controls the diver 
sity receiver 12 to perform the control for reducing the 
frequency of antenna switching. The details thereof will be 
discussed later with reference to the ?owchart shown in FIG. 
2. 

FIG. 2 is a ?owchart showing an operation of the HD radio 
receiver in accordance with the ?rst embodiment of the 
present invention, and the procedure of the controller 21 
shown in FIG. 1 is shown in detail therein. 
The operation of the HD radio receiver in accordance with 

the ?rst embodiment of the present invention shown in FIG. 1 
will now be described with reference to the ?owchart of FIG. 
2 in more detail. 
When power is turned on, or the SEEK switch is operated 

by a user, the controller 21 performs station selection opera 
tions while changing the frequency division ratio of the PLL 
circuit 16 (step ST201), and stores the frequencies of receiv 
able broadcasting stations in the receiving station memory 22 
(step ST202). 

Here, as to a standard of judgment on whether a broadcast 
ing station is a receivable one, if the received electric ?eld 
strength outputted by the reception quality detecting section 
17 is of the order of about —90 to —ll0 dBm or more, for 
example, in the case of an FM radio station, the controller 21 
judges that the station is receivable. 

Subsequently, the controller 21 counts the number of 
receivable broadcasting stations stored in the receiving sta 
tion memory 22 to judge whether there are receivable broad 
casting stations of a predetermined number or more (step 

ST203). 
Here, when it is judged that there are receivable broadcast 

ing stations of the predetermined number or more (step 
ST203 “YES”), the controller 21 controls the diversity 
receiver 12 to disable the diversity reception (step ST204), 
and when there are not stations of the predetermined number 
or more (step ST203 “NO”), the controller controls the diver 
sity receiver 12 to cause the diversity receiver to enable the 
diversity reception (step ST205). It is to be noted that dis 
abling the diversity reception means that either one of the 
antennas 11a, 11b for receiving digital broadcasting is con 
trolled to be turned off and the other antenna 1111 or 11b is 
caused to ?x the broadcast reception. 

Incidentally, densely populated megalopolises are bristling 
with a lot of FM stations, and tend to have broadcasting 
stations concentrated thereinto. In the U. S ., 1700 or more HD 
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radio broadcasting stations have started to simultaneously 
broadcast analog and digital signals, or are getting ready for 
sending digital signals. 
Of those stations, about 82 broadcasting stations in Illinois 

State, for example, are broadcasting at different or the same 
frequency; however, of the 82 stations, 59 stations exist in 
Chicago, ?ve stations are present in Champaign remote about 
200 km or more from Chicago, three stations exist in Quincy, 
and one broadcasting station is situated in Bloomington. In 
Michigan State, of about 62 broadcasting stations, there are 
43 ones in Detroit, and stations tend to be concentrated in 
urban areas. 

Therefore, if a predetermined number N of receivable 
broadcasting stations, Which becomes criteria for judgment in 
suppressing diversity reception control, is selected from 
among 4-40 broadcasting stations, for instance, it is possible 
to make a judgment about Whether or not the area is an urban 
one. Further, it is also possible to previously count and de?ne 
the number of receivable broadcasting stations While running, 
for example, in an urban area or an area far from an urban 
area. 

Hereupon, although illustrations are omitted, When a navi 
gation system is used, Which includes a map DB (Data Base) 
Working as a storage section and a GPS (Global Positioning 
System) functioning as a position detecting section, or an HD 
radio receiver synchroniZed With a PND (Personal Naviga 
tion Device) is used, it is also possible to retrieve broadcasting 
stations existing Within a predetermined distance range cen 
tering on a vehicle position speci?ed by the GPS, and thereby 
count the number of stations as the number of receivable 
broadcasting stations, by receiving the current position of a 
vehicle from the navigation system or the PND, and referring 
to the map DB storing facility information including broad 
casting station information. 

FIG. 3 is a table shoWing an example of data structure of the 
receiving station memory 22. Here, a state Where receivable 
broadcasting station information are stored after tuning 
operation has been performed in Detroit is shoWn, and 
memory numbers l-l l and the corresponding receivable fre 
quencies (Frequency) are stored With a correspondence estab 
lished therebetWeen. Further, call signs (Call Sign) are stored 
from a station list, Which is previously held, With a correspon 
dence established betWeen a station and the corresponding 
frequency. Furthermore, “Band” (Band) shoWs the types of 
frequency band. A predetermined number N of broadcasting 
stations in an urban area is selected from among 4-40 stations 
as discussed above. 

The above-discussed predetermined number N is set by 
?xing the number in an HD radio broadcasting receiver, or the 
number may be arranged to be set by auto-acquiring it from 
the positional information obtained from a navigation system 
or a PND system. 

As discussed above, according to the HD radio receiver of 
the ?rst embodiment of the present invention, When the num 
ber of receivable broadcasting stations acquired by the station 
selection operation is a predetermined number or more, the 
controller 21 disables diversity reception, thus alloWing for 
the effect of multipath interfere during the running in an urban 
area, for example, Which enables diversity reception control 
adapted for reception environments changing in real time. 

In this context, here, the receivable broadcasting station is 
assumed to be a broadcasting one from Which the received 
signal strength indication that is outputted by the reception 
quality detecting section 17 is a predetermined value or more, 
or a broadcasting one existing Within a predetermined dis 
tance from a vehicle position acquired from a navigation 
system or the like. 
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6 
Further, the explanation has been given by assuming that 

according to the HD radio receiver of the ?rst embodiment of 
the present invention, diversity reception is disabled, for 
example, in an urban area having comparatively many receiv 
able broadcasting stations; hoWever, the frequency of antenna 
sWitching may be also reduced Without ?xing a receiving 
antenna. 

Second Embodiment 

FIG. 4 is a block diagram shoWing a con?guration of a 
hybrid radio receiver (an HD radio receiver) in accordance 
With a second embodiment of the present invention. 
The second embodiment discussed hereinbeloW is differ 

ent from the ?rst embodiment shoWn in FIG. 1 in that the 
second embodiment has further provided therein a number 
of-stations setting sWitch 23 Working as an operation input 
section in addition to the antennas 11a, 11b, the diversity 
receiver 12, the front end 13, the FM detector 14, the MPX 
demodulation circuit 15, the PLL circuit 16, the reception 
quality detecting section 17, the IBOC decoder 18, the blend 
section 19, the DAC 20, and the controller 21, and the receiv 
ing station memory 22, all of Which are provided in the HD 
radio receiver in accordance With the ?rst embodiment, 
shoWn in FIG. 1. 

It is assumed that the number-of-stations setting sWitch 23 
to be composed of, for example, a toggle sWitch arranged to 
increase a numerical value each time the right edge thereof is 
pushed and reduces a numerical value each time the left edge 
thereof is pushed, or a rotary sWitch arranged to increase a 
numerical value by clockWise rotation and reduce a numerical 
value by counterclockwise rotation. 

During the running in an urban area or other area, a user 
operates the number-of-stations setting sWitch to select and 
set a predetermined number in the urban area or other area 
from among 4-40 broadcasting stations. Excellent receiving 
conditions can be obtained by setting a predetermined num 
ber according to the number of broadcasting stations in a 
district Where a user resides. Further, user’s intention is 
re?ected by making user setting, and thus convenience can be 
offered to the user. 

Here, since the number of receivable broadcasting stations 
is in?uenced by the state of electric Wave, Weather, and the 
like in day and night, the effect of enabling the selection of a 
predetermined number N that is more suitable for an area 
Where broadcasting is noW being received is also obtained. 

In another embodiment discussed hereinbeloW, When a 
user refers to a station list of a user’ s current area and operates 
the number-of-stations setting sWitch 23 to input the number 
of broadcasting stations existing in the area, the controller 21 
searches the table shoWn in FIG. 5 to set the predetermined 
number N de?ned according to the number of stations, com 
pares the predetermined number N set here With the number 
of receivable broadcasting stations stored in the receiving 
station memory 22, and thereby controls the ON/OFF opera 
tion of the antenna sWitching performed by the diversity 
receiver 12. 
As described above, in metropolitan areas such as Chicago 

and Detroit, 40 or more broadcasting stations are concen 
trated; hoWever, in other urban areas, several stations are 
broadcasting. Thus, there is a large difference betWeen the 
numbers of broadcasting stations in a metropolitan area and a 
small and medium-sized metropolitan area. When a user 
residing in a large city, moves to a small or a medium-siZed 
city, the diversity control is not turned off if the predetermined 
number having been used in a metropolitan area is left uncon 
trolled, and out-of-synchroniZation easily occurs. 
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Further, during the running in an urban Zone in a metro 
politan area, a user is in a state Where the frequencies of 
several tens of broadcasting stations can be received. There 
after, When the user drives off from the urban area in the 
metropolitan district and enters an area Where digital recep 
tion is still possible though the number of receivable broad 
casting stations reduces to ten-odd, if the diversity reception 
is carried out, “out-of-synchroniZation” occurs because of the 
phase difference betWeen sWitched antennas. 

In such a state, by setting the predetermined number about 
the number of broadcasting stations at N1, N2, or N3 (Where 
N1>N2>N3) for a metropolitan area, a small and medium 
siZed metropolitan area, and the other area, respectively, it is 
possible to more ?nely set the predetermined number N about 
the number of broadcasting stations according to the number 
of broadcasting stations existing in the urban area. 

FIG. 5 is a table shoWing an example of data structure of a 
table 210 searched in determining a predetermined number 
becoming criteria for judgment about diversity reception sup 
pression in an HD radio receiver in accordance With the 
second embodiment of the present invention. 

In the table 21 0, predetermined numbers Ns on the number 
of receivable broadcasting stations, Which become the criteria 
for judgment about the suppression control of the diversity 
reception are de?ned for each of a metropolitan area, a small 
and medium-siZed metropolitan area, and other region, and 
the predetermined numbers are arranged to be stored in the 
built-in memory of the controller 21. 

FIG. 6 is a ?owchart shoWing an operation of the HD radio 
receiver in accordance With the second embodiment of the 
present invention, and more speci?cally, shoWs the procedure 
of the controller 21 shoWn in FIG. 4. 

The operations of the HD radio receiver in accordance With 
the second embodiment of the present invention shoWn in 
FIG. 4 and FIG. 5 Will noW be described in more detail With 
reference to the ?owchart shoWn in FIG. 6. 

First, by operating the number-of-stations setting sWitch 23 
composed of a toggle sWitch, a rotary sWitch or the like, a user 
inputs the number M of broadcasting stations contained in an 
area Where a vehicle under noW broadcast reception exists 
With reference to the station list of the area. 

The controller 21 receives the input to make a judgment on 
the number M of broadcasting stations: by referring to the 
table 210 shoWn in FIG. 5, for example, the controller sets the 
predetermined number N at N1 by regarding the area as a 
metropolitan area When M is 30 or more, sets the predeter 
mined number N at N2 by regarding the area as a small and 
medium-sized metropolitan area When 6§M<30, and sets the 
predetermined number N at N3 by regarding the area as 
another area When M is less than 6, respectively (step ST601). 
For example, by setting N1 at 35, N2 at ten, and N3 at tWo, 
respectively, the control of diversity reception With high accu 
racy becomes possible. 

Then, the controller 21, by the SEEK sWitch being oper 
ated, performs a station selection operation While changing 
the frequency division ratio of the PLL circuit 16 (step 
ST602), and stores the frequencies of receivable broadcasting 
stations in the receiving station memory 22 (step ST603). 

Judgment on Whether a broadcasting station is a receivable 
one is made by referring to the RSSI outputted by the recep 
tion quality detecting section 17. 

Subsequently, the controller 21 counts the number of 
receivable broadcasting stations stored in the receiving sta 
tion memory 22 to compare the number of the receivable 
broadcasting stations With the predetermined numbers N set 
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8 
in step ST601, and judge about Whether there are receivable 
broadcasting stations of the predetermined number N or more 
(step ST604). 

Here, When it is judged that there are receivable broadcast 
ing stations more than the predetermined number N (step 
ST604 “YES”), the controller 21 controls the diversity 
receiver 12 to disable the diversity reception (step ST605), 
and When there are not stations of the predetermined number 
N or more (step ST604 “NO”), the controller controls the 
diversity receiver 12 to enable the diversity reception (step 
ST606). 
As discussed above, according to the HD radio receiver of 

the second embodiment of the present invention, the control 
ler 21 sets the predetermined number N based on information 
on the number of broadcasting stations acquired from the 
number-of-stations setting sWitch 23 consisting of a toggle 
sWitch, a rotary system sWitch, or the like, compares the 
number of receivable broadcasting stations acquired by the 
station selection operation With the predetermined number N, 
Which is previously set, and controls the diversity receiver 12 
based on the result of the comparison to suppress the fre 
quency of antenna sWitching, thus enabling the diversity 
reception control suitable for an area changing in real time as 
a vehicle moves to be performed. 

Hereupon, in accordance With the second embodiment dis 
cussed above, as With the ?rst embodiment, in receiving 
IBOC broadcasting, the diversity reception control is 
sWitched according to an area Where a vehicle is running, to 
receive the broadcasting by turning off the diversity recep 
tion, for example, in an urban area and the environs thereof, 
With the broadcast reception ?xed by using either one of the 
antennas (11a or 11b), thus enabling the “out-of-synchroni 
Zation” occurring at the antenna sWitching to be avoided. 
Further, While running in an urban area and the surrounding 
area thereof, the frequency of occurrence of antenna sWitch 
ing is increased because of the generation of multipath caused 
by high-rise buildings or the like; hoWever, the controller 
recogniZes that the vehicle is running in an urban area accord 
ing to the number of receivable broadcasting stations to sup 
press the antenna sWitching, thus enabling “out-of-synchro 
niZation” to be avoided. In contrasted to that, While running in 
an area remote from an urban area, electric ?eld strength 
tends to loWer, and analog reception is mainly carried out. 
Thus, the diversity reception is controlled to be turned on to 
receive broadcasting by an antenna in good receiving condi 
tion, thus enabling the reception quality to be further 
enhanced. Note that the frequency of occurrence of multipath 
is loW in an area far from an urban area, and thus the occur 
rence of "out-of-synchroniZation” is infrequent. 
Remark parenthetically, in an HD radio receiver synchro 

niZed With a navigation system With a built-in GPS and a 
PND, it is easy to change the number M of broadcasting 
stations by judging Whether the place through Which a vehicle 
is passing is in a metropolitan area, a small and medium-siZed 
metropolitan area, or other area from the vehicle positional 
information. Furthermore, the method is also effective, of 
counting the maximum value of the number of receivable 
broadcasting stations after SEEK operation has been carried 
out one time, and regarding the result as the number of broad 
casting stations in the area to make a judgment about Whether 
the area is a metropolitan area, a small and medium-sized 
metropolitan area, or other area. 
When the maximum value of the number of receivable 

broadcasting stations becomes from 30 or more to betWeen 6 
and 30, the controller 21 judges that the vehicle has entered an 
area of small and medium cities to change the predetermined 
number N1 on the number of stations, Which has been ?rst set, 
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to smaller N2, thus enabling “out-of-synchronization” occur 
ring at antenna switching to be avoided. 

Furthermore, the predetermined number N need not be 
limited to an integer. Of receivable broadcasting stations, 
some broadcasting stations have a receiving state changed in 
day and night or by the Weather or the like. By counting the 
number of broadcasting station that can be received only at 
nighttime as 0.5, for instance, it is also possible to express the 
number of receivable broadcasting stations using a real num 
ber. 

Moreover, all of the functions shoWn in FIG. 1 and FIG. 4, 
Which are possessed by the controller 21, may be imple 
mented by software, or at least a portion of the functions may 
be also implemented by hardWare. 

For example, the data processing in Which the controller 
21, When the number of receivable broadcasting stations 
acquired by the station selection operation is a predetermined 
number or more, controls the diversity receiver 12 to suppress 
the frequency of antenna sWitching, may be also performed 
by computer With one or a plurality of programs, or at least a 
portion of the data processing may be also carried out by 
hardWare. 

INDUSTRIAL APPLICABILITY 

The radio receiver according to the present invention 
enables diversity reception control With high ?exibility, and 
can function as an extremely convenient hybrid radio 
receiver. Thus, the radio receiver is suitable for use in a 
vehicle radio receiver, especially, Which receives analog 
broadcasting and terrestrial digital radio broadcasting simul 
taneously. 

The invention claimed is: 
1. A radio receiver comprising: 
a diversity receiver having a plurality of antennas, and 

receiving a terrestrial digital radio broadcast by antenna 
sWitching; and 

a controller Which counts a number of receivable broad 
casting stations by a station selection operation, and 
Which disables the diversity reception by the diversity 
receiver When the counted number of receivable broad 
casting stations is a preset predetermined number or 
more. 

2. The radio receiver according to claim 1, Wherein the 
controller counts the frequency of a broadcasting station hav 
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ing the received electric ?eld strength of a predetermined 
value or more as the number of the receivable broadcasting 
stations. 

3. The radio receiver according to claim 1, further com 
prising: 

a position detecting section for detecting the current posi 
tion of a vehicle; and 

a storage section for storing facility information at least 
including broadcasting station information together 
With map information, 

Wherein the controller refers to the storage section and 
counts broadcasting stations existing Within a predeter 
mined distance from the current position of a vehicle 
speci?ed by the position detecting section as the number 
of receivable broadcasting stations. 

4. The radio receiver according to claim 1, further com 
prising an operation input section for setting and inputting the 
predetermined number, 

Wherein the controller disables the diversity reception 
When the number of receivable broadcasting stations 
Which is obtained by the station selection operation is 
the predetermined number, obtained from the operation 
input section, or more. 

5. The radio receiver according to claim 1, further com 
prising: 

a storage section for storing a plurality of predetermined 
numbers corresponding to the number of broadcasting 
stations; and 

an operation input section for setting and inputting the 
information on the number of broadcasting stations 
existing Within a user’s current area, 

Wherein the controller sets the predetermined number 
determined based on the number of broadcasting sta 
tions acquired from the operation input section, and 
disables the diversity reception When the number of 
receivable broadcasting stations acquired by the station 
selection operation is the set predetermined number or 
more. 

6. The radio receiver according to claim 5, Wherein the 
predetermined number is set according to the maximum value 
of the number of broadcasting stations receivable in a user’s 
current area. 


